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(57) ABSTRACT 

A portable GPS/radio unit communicates over a wireless 
radio network with at least one other unit which is trans- 
mitting radio signals over the network indicative of that 
unit's location. The GPS/radio unit comprises a GPS 
receiver for receiving satellite signals from a plurality of 
satellites, a radio receiver for receiving the radio signals 
transmitted by the other unit, a processor for calculating the 
unit's location as a function of the received satellite signals 
and for identifying the location of the other unit based on the 
received radio signals, and a display for indicating the 
location of the other unit. The display may indicate the 
respective locations of multiple units and may also display 
unique identifiers for each of the units. A system and method 
for indicating the location of one portable GPS/radio unit on 
the display of another portable GPS/radio unit involves at 
least two such units communicating with one another over a 
wireless radio network. 
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COMBINED GLOBAL POSITIONING 
SYSTEM RECEIVER AND RADIO 

BACKGROUND OF THE INVENTION 

The present invention is directed generally to a combined 
global positioning system receiver and radio unit and, more 
particularly, to a system and method for transmitting posi- 
tion information between a plurality of such units so that one 
unit can display the position of one or more other units. 

A global positioning system (GPS) is an electronic satel- 
lite navigation system which permits a user of the system to 
determine his or her position with respect to the Earth. 
Global positioning is accomplished through the use of a 
handheld GPS receiver device which detects and decodes 
signals from a number of satellites orbiting the Earth. The 
signals from each of these satellites indicate the position of 
the satellite and the time at which the signal was sent. To 
decode the satellite signals, known as spread spectrum 
signals, and thereby calculate the desired navigational data, 
a GPS receiver must first "find" or acquire the signals 
emitted from a minimum number of satellites. Once the 
receiver is "locked on" to the spread spectrum signals, 
continuous real-time calculation and monitoring of the 
user's global position and other navigational data (e.g., 
velocity of movement) can be performed. 

GPS receivers have clocks which are synchronized with 
clocks in each of the satellites to determine how long it takes 
the signals to travel from the satellites to the receiver. In this 
regard, GPS receivers require a highly accurate internal 
frequency reference in order to acquire the spread spectrum 
GPS satellite signals. Specifically, acquiring spread spec- 
trum satellite signals from a sufficient number of satellites to 
perform calculations requires determining the frequency of 
oscillation of the crystal oscillator utilized in the GPS 
receiver. 

Once the GPS receiver has acquired and decoded signals 
from a minimum of three satellites, the GPS receiver can 
calculate the user's position (i.e., latitude and longitude) by 
geometric triangulation. Upon acquiring signals from a 
minimum of four satellites, the GPS receiver can also 
calculate the user's altitude. In addition, GPS receivers are 
able to calculate the user's speed and direction of travel by 
continuously updating the user's position. Accordingly, GPS 
receivers are highly valuable and widely used in naviga- 
tional systems because of their ability to accurately compute 
the user's position on or near the Earth in real-time, even as 
the user is moving. 

In addition to the growing popularity and demand for GPS 
navigational devices, portable two-way radios continue to 
enjoy widespread popularity. In 1996, the Federal Commu- 
nications Commission (FCC) established the Family Radio 
Service (FRS) so that famines and other small groups could 
communicate with one another over very short distances 
(typically less than one mile) at no charge and without an 
FCC license. The FRS, which is one of the Citizens Band 
Radio Services, includes 14 channels in the UHF 460 MHz 
band. There are a number of commercially available two- 
way radios which are designed for use with the FRS. The 
increasing use of both portable radios and global positioning 
systems has led to proposals to incorporate GPS receivers 
into portable radio devices. 

Notwithstanding the many recent technological advance- 
ments in GPS and wireless radio equipment, and increased 
applications for those technologies, there is not currently a 
combined portable GPS/radio unit capable of displaying the 
location of another GPS/radio unit. Likewise, there is not 



currently a combined portable GPS/radio unit capable of 
displaying the location of multiple GPS/radio units. 

SUMMARY OF THE INVENTION 

5 It is an object of the present invention to provide a 
combined GPS/radio unit which is capable of displaying the 
location of at least one other such unit. 

Another object of the present invention is to provide a 
combined GPS/radio unit which is capable of displaying its 

10 location and the location of at least one other such unit. 
A further object of the present invention is to provide a 
combined GPS/radio unit which displays the location of 
another unit together with an identifier for that unit. 

15 Still another object of the present invention is to provide 
a system in which a plurality of portable units communicate 
with one another over a wireless radio network and at least 
one of the units displays the location of other units. 
Yet another object of the present invention is to provide a 

20 method for displaying the location of a first portable GPS/ 
radio unit on a second portable GPS/radio unit. 

These and other related objects of the present invention 
will become readily apparent upon further review of the 
specification and drawings. To accomplish the objects of the 

25 present invention, a portable GPS/radio unit is provided 
which is capable of communicating with one or more other 
such units over a wireless radio network, wherein each of the 
other units is adapted to transmit radio signals over the 
network indicative of that unit's location. The GPS/radio 

30 unit comprises a GPS receiver for receiving satellite signals 
from a plurality of satellites, a processor coupled with the 
GPS receiver for calculating the location of the GPS/radio 
unit as a function of the received satellite signals, and a radio 
receiver coupled with the processor for receiving the radio 

35 signals transmitted by said other units. The processor is 
adapted to identify the location of the other units based on 
the received radio signals. The GPS/radio unit also includes 
a display for indicating the location of at least one of the 
other units. 

40 In another aspect of the present invention, a system is 
provided in which a plurality of portable GPS/radio units 
communicate with one another over a wireless radio net- 
work. The system comprises a first portable GPS/radio unit 
which has a GPS receiver for receiving satellite signals from 

45 a plurality of satellites, a processor for calculating the 
location of the first unit as a function of the received satellite 
signals, and a radio transmitter for transmitting radio signals 
indicative of the location of said first unit. The system 
further comprises a second portable GPS/radio unit having 

50 a GPS receiver for receiving satellite signals from a plurality 
of satellites, a processor for calculating the location of the 
second unit as a function of the received satellite signals, a 
radio receiver for receiving radio signals from one or more 
other portable units, and a display for indicating the location 

55 of the other portable units. Upon receiving radio signals 
indicative of the location of the first unit, the processor of the 
second unit identifies the location of the first unit based on 
the received radio signals. 

In still another aspect of the present invention, a method 

60 is provided for displaying the location of a first portable 
GPS/radio unit on a second portable GPS/radio unit. The 
method comprises receiving a first set of satellite signals 
from a plurality of satellites at a first portable GPS/radio 
unit, calculating the location of the first unit as a function of 

65 the first set of received satellite signals, receiving a second 
set of satellite signals from a plurality of satellites at a 
second portable GPS/radio unit, calculating the location of 
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the second unit as a function of the second set of received 3, only two such units are necessary for the purposes of the 

satellite signals, transmitting the location of the first unit to present invention. 

the second unit over a wireless radio network, and display- FIG. 4 is a schematic representation of an exemplary 

ing the location of the first unit on the second unit. display on unit 10 in which the display 30 indicates the 

5 location of four different GPS/radio units. Although dark- 

BRIEF DESCRIPTION OF THE DRAWINGS ened circles are used in FIG. 4 to indicate the location of the 

four units, any other location designator could be used. 

In the accompanying drawings which form a part of the Display 30 also indicates a unique alphanumeric identifier 

specification and are to be read in conjunction therewith and for each of the four units. For example, the identifiers Al, 

in which like reference numerals, arc used to indicate like JQ A2, A3 and A4 may correspond to units 10A, 10B, IOC and 

parts in the various views: 10D, in which case the location of unit 10 would not be 

FIG. 1 is a perspective view of a combined GPS/radio unit shown. Alternatively, the identifier Al may correspond to 

in accordance with a preferred embodiment of the present unil 10 and the identifiers A2-A4 may correspond to units 

invention- 10A-10C so that the location of unil 10 is shown on its 

FIG. 2 is a block diagram of the components of the I5 dis P la >/ alphanumeric /Jntificrs were selected in the 

GPS/radio unit of FIG 1- example of FIG. 4, any available identifier (or combination 

n „ „ ' , , of identifiers) could be used (e.g., letters, numbers, symbols, 

FIG, 3 ts a block diagram of a commumcations network- ctc ) for ^ unjts Morcovcr> an idcmificr 

ing linking the GPS/radio unit of FIG. 1 with a plurality of coukJ pcrform thc ^ function of idcnlifying ^ c unit and 

other GPS/radio units; and of iodicating thc location of tbc unitj tbus eliminating thc 

FIG. 4 is a schematic representation of a display on the 20 occd f or a darkened circle or other such location designator. 

GPS/radio unil of FIG. 1, wherein the display indicates the In ^ unit 10 communicates with other GPS/radio units 

location of multiple GPS/radio units on an electronic map. ( e g ^ unjts 10 A-E) over the wireless communications net- 

ncTA ii cn nrcroitmnv a C tuc no awimpc work 36 in the same manner that conventional 2-way radios 

DETAILED DESCRIPTION OF THE DRAWINGS ^ coramunicate with one anolher . In additioni these units are 

Referring to the drawings in greater detail, and initially to able to calculate their location and communicate that loca- 

FIGS. 1 and 2, the combined GPS/radio unit of the present tion data to one another since they are also equipped with 

invention is designated generally by reference numeral 10. GPS receivers. One way to communicate the location data 

Unit 10 comprises a GPS receiver 12, a GPS antenna 14, a over the network 36 is to divide the available bandwidth into 

radio transceiver 16 and a radio antenna 18. GPS receiver 12 30 a voice portion and a data portion so that voice and data are 

and radio transceiver 16 are electronically coupled with a communicated simultaneously over the network. If only a 

processor 20 which has an associated memory 22 for storing small portion of the bandwidth is allocated for data 

information such as cartographic data (i.e., electronic maps). transmission, there should be no noticeable degradation of 

The cartographic data may be stored on cartridges which can the voice communication. Alternatively, the entire commu- 

be removably attached to the unit. For example, an elec- 3S nication channel could be used for voice communication 

tronic map of a particular city or national park may be stored except for periodic interruptions during which a burst of 

in a single cartridge. The memory may also store historical location data is sent. If the period of the interruption is short, 

location data for the unit 10 or for other units which have there should be no noticeable effect on the quality of the 

transmitted location data to unit 10. voice communication. The timing of the location data trans- 

The handheld unit 10 also includes a microphone 24, a « mission shouId be based on the GPS clock ' To decrease the 
speaker 26, an input 28 and a display 30, which is preferably likelihood of data collisions, the units can be configured to 
a liquid crystal display (LCD). The user input 28 is prefer- transmit location data on a "pseudo-random" basis, 
ably an alphanumeric keypad, such as a telephone keypad, Preferably, the units continue to retransmit the location data 
which may be used to select and input a name or other unl il an acknowledgment is received. A third approach for 
identifier for the unit using any combination of the letters, 45 communicating location data would be to monitor the net- 
numbers or symbols which arc available on the keypad. The work for the absence of voice communication and to trans- 
keypad 28 shown in FIG. 1 includes four control buttons (thc mil location data at that time. 

far right column of buttons) in addition to the 12 buttons There are many practical applications which would utilize 

which arc standard on a telephone keypad. In a preferred the advantages of the present invention. For example, if a 

embodiment, a first control button 32 is coupled with the 50 family or other small group is camping or hiking and each 

processor so that depressing that button causes the unit 10 to person is carrying a GPS/radio unit, then everyone can 

immediately transmit a radio signal over the network indica- communicate with one another and see where everyone else 

tive of the location of the unit 10. Similarly, a second control is located. Since each person's position would be indicated 

button 34 is preferably coupled with the processor so that on the electronic map displayed on each of the units, the 

depressing that button causes the unit 10 to immediately 55 other members of the group could quickly locate a member 

transmit a radio signal over the network requesting that other who becomes lost or injured. This would also be the case if 

users transmit their locations over the network. As will be the group is located in an urban or residential area, 

understood, the user input could be inputs other than a From the foregoing, it will be seen that this invention is 

keypad, such as a microphone/voice recognition input, or one well adapted to attain all thc ends and objects herein- 

touch screen, or a menu-driven display input. ^ above set forth together with other advantages which are 

As shown in FIG. 3, unit 10 communicates with a obvious and which are inherent to the structure, 

plurality of other such units 10A, 10B, 10C, 10D and 10E It will be understood that certain features and subcombi- 

over a wireless communications network 36. In the preferred nations are of utility and may be employed without reference 

embodiment of the present invention, units 10 and 10A-10E to other features and subcombinations. This is contemplated 

communicate with one another over a public radio network 65 by and is within the scope of the claims, 

such as the Family Radio Service. While six units 10 and Since many possible embodiments may be made of the 

10A-10E are shown in the exemplary embodiment of FIG. invention without departing from the scope thereof, it is to 
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be understood that all mailer herein set forth or shown in the including information indicative of the location of said 

accompanying drawings is to be interpreted as illustrative first unit, a radio receiver, a microphone, a speaker, and 

and not in a limiting sense. a display; and 

What is claimed is: a second portable GPS/radio unit having a GPS receiver 

1. A portable GPS/radio unit capable of wirelessly com- 5 for receiving satellite signals from a plurality of 
municating with one or more other such units, wherein each satellites, a processor coupled with said GPS receiver 
of said other units is adapted to transmit radio signals for calculating the location of said second unit as a 
indicative of thai unit's location, said GPS/radio unit com- function of the received satellite signals, a radio 
prisms- receiver coupled with the processor for receiving said 

J^o r • • ..• • i r .« radio signal from said first other portable unit, a display 

a GPS receiver for receivuig satellite signals from a 10 ^p^tb the proc^ 

plurality ot satellites, for pitting voice communications with the first unit, 

a processor coupled with said GPS receiver for calculat- and a ra( jio transmitter coupled with said processor for 

ing the location of said GPS/radio unit as a function of transmitting a radio signal including information 

the received satellite signals; indicative of the location of the second unit; 

a radio receiver coupled with the processor for receiving 15 wherein the processor of said second unit, upon receiving 

the radio signals transmitted by said other units, said said information indicative of the location of said first 

processor being adapted to identify the location of said unit, displays an indication thereof on said display of 

other units based on the received radio signals; said second, portable unit, and wherein the processor of 

a display coupled with the processor for indicating the , n ^ first unit, upon receiving said information indica- 
tion of at least one of said other units; 20 f ,v ' of thc k locat l on of »«! """J ^it. displays an 
, . . , . , _ . . indication thereof: on said display of said first portable 

a transmitter coupled with said processor for transmitting umt r r 

a radio signal to at least one of said other units, wherein n ^ syslem of daim u wherem each ^ displav 

said radio signal is indicative of a location of said md i cates foe respective locations of said first and second 

portable GPS/radio unit; 2j units. 

a speaker and a microphone for permitting voice com- 14, The system of claim 12 further comprising a third 

munications with said other units; and portable GPS/radio unit having a GPS receiver for receiving 

a portable, handheld housing for housing said GPS satellite signals from a plurality of satellites, a processor 

receiver, said processor, said radio receiver, said dis- coupled with said GPS receiver for calculating the location 

play and said transmitter. 30 °^ 53 ^ lmrt * uml as a function of the received satellite 

2. The unit of claim 1 wherein said display also indicates signals, and a radio transmitter coupled with the processor 
the location of said GPS/radio unit for transmitting radio signals indicative of the location of 

3. The unit of claim 1 further comprising a memory said ^ un jf 50 . that , lh . c P^ssor ol :said second unit upon 
associated with the processor. reccivm S radl ° s 'g nals indicative of the .locatior jof saidthird 

a Tt. •. r 1 ■ 1 u . u a . • * a unit, identifies the location of said third unit based on the 

4. I nc unit or claim 3 wherein cartographic data is stored 35 *. , , ..... j- , *■ -j j 

. . , . .. . . ,. , c received radio signals so that the display of said second unit 

in the memory and the display indicates at least a portion of ^ x ^ ^ bcalions 0 £ a [ least said first and 

the cartographic data. ^ UQits 

5. The unit of claim 3 wherein historical location data for 15 ^ tem of claim u ^ nhtt a memory 
said GPS/radio unit is stored in the memory. associated with the processor of said second unit. 

6. The unit of claim 1 wherein the radio signals received 40 16. The system of claim 15 wherein cartographic data is 
from one or more of said other units include an identifier store d in said memory and the display of said second unit 
associated with that unit. indicates at least a portion of the cartographic data. 

7. The unit of claim 6 wherein the display indicates the 17. The system of claim 15 wherein historical location 
identifier for at least one of said other units. data for said first unit is stored in the memory. 

8. The unit of claim 1 wherein said radio transmitter and 45 18. The system of claim 15 wherein historical location 
said radio receiver are embodied in a radio transceiver. data for said second unit is stored in the memory. 

9. The unit of claim 1 further comprising a first button 19. The syslem of claim 12 wherein said first unit further 
coupled with the processor for transmitting a radio signal comprises an input coupled with its processor for selecting 
indicative of the location of said GPS/radio unit over the an identifier associated with said first unit so that radio 
network whenever said first button is depressed by the user. 50 signals indicative of the location of said first unit are also 

10. The unit of claim 9 further comprising a second button indicative of the identifier. 

coupled with the processor for transmitting a radio signal 20. The syslem of claim 19 wherein the display of said 

over the network whenever said second button is depressed second unit displays the identifier for said first unit together 

by the user, wherein the radio signal contains a request that with the location of said first unit, 

other users transmit their locations over the network. 55 21. The system of claim 12 wherein said first and second 

11. The unit of claim 1 further comprising an input units each include a radio transceiver. 

coupled with the processor for selecting an identifier for said 22. The system of claim 12 wherein the wireless radio 

GPS/radio unit. network is a public radio network. 

12. A system in which a plurality of portable GPS/radio 23. The system of claim 22 wherein the public radio 
units wirelessly communicate with one another, said syslem eo network is the Family Radio Service. 

comprising: 24. The system of claim 12 wherein the radio transmitter 

a first portable GPS/radio unit having a GPS receiver for of said first unit is adapted for transmitting radio signals 

receiving satellite signals from a plurality of satellites, indicative of the location of said first unit based on the GPS 

a processor coupled with said GPS receiver for calcu- clock. 

lating the location of said first unit as a function of the 65 25. A method for displaying the location of a first portable 

received satellite signals, a radio transmitter coupled GPS/radio unit on a second portable GPS/radio unit, said 

with the processor for transmitting a radio signal method comprising: 
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receiving a first set of satellite signals from a plurality of 

satellites at a first portable GPS/radio unit; 
calculating the location of the first unit as a function of the 

first set of received satellite signals; 
receiving a second set of satellite signals from a plurality 

of satellites at a second portable GPS/radio unit; 
calculating the location of the second unit as a function of 

the second set of received satellite signals; 
transmitting the location of the first unit to the second unit 

over a wireless radio network in association with a 

voice communication transmitted from the first unit to 

the second unit; and 
displaying the location of the first unit on the second unit. 

26. The method of claim 25 further comprising displaying 
the respective locations of the first and second units on the 
second unit. 

27. The method of claim 25 further comprising selecting 
an identifier associated with the first unit and displaying the 
identifier together with the location of the first unit. 

28. The method of claim 25 further comprising selecting 
an identifier associated with the second unit and displaying 
the identifier together with the location of the second unit. 

29. The method of claim 25 wherein said transmitting step 
occurs in response to a radio signal from the second unit 
requesting transmission of the location of the first unit. 

30. The method of claim 25 wherein said transmitting step 
occurs upon depression of a button on the first unit by the 
user of the first unit. 

31. The method of claim 25 wherein the timing of said 
transmission step is based on the GPS clock. 

32. The method of claim 25 wherein said transmitting step 
occurs during an interruption in said voice communication. 

33. The method of claim 25 wherein said transmitting step 
occurs at the same time as said voice communication. 

34. The system of claim 25 wherein said radio signals are 
transmitted in a UHF 460 MHz band. 

35. The system of claim 1 wherein said radio transmitter 
and said radio receiver transmit and receive radio signals, 
respectively, in a UHF 460 MHz band. 

36. An electronic system comprising: 

a first, portable electronic device having a processor, a 
transmitter, and a receiver; and 

a second, portable electronic device having a processor, a 
transmitter, and a receiver, wherein said first portable 
electronic device determines its location and wirelessly 
sends a signal indicative of its said location to said 
second portable electronic device, and wherein said 
second portable electronic device determines its loca- 
tion and wirelessly sends a signal indicative of its said 
location to said first portable electronic device; 

wherein said first portable electronic device has a display 
and said second portable electronic device has a display 
wherein said display of each device displays informa- 
tion indicative of said determined location of each unit; 
and 

wherein each said portable electronic device has a micro- 
phone and a speaker for permitting voice communica- 
tion between said first and second devices. 

37. The system as set forth in claim 36, wherein said 
displayed information indicative of the location of each said 
device permits a user of one of the devices to visualize the 
user's relative to the location relative to the other one of said 
devices. 

38. GPS/radio unit capable of wirelessly communicating 
with one or more other such units, wherein each of said other 



units is adapted to transmit radio signals indicative of that 
unit's location, said GPS/radio unit comprising: 

a processor; 

a transmitter; 

receiver, wherein said GPS/radio unit determines its loca- 
tion and wirelessly transmits a signal indicative of its 
said determined location to at least one of said other 
units, and wherein said GPS/radio unit wirelessly 
receives a signal, from at least one of said other units, 
indicative of the location of the unit from which said 
received signal is transmitted; 
wherein said first portable electronic device has a display 
and said second portable electronic device has a display 
wherein said display of each device displays informa- 
tion indicative of said determined location of each unit; 
and 

wherein said portable GPS/radio unit further comprises: 
a microphone; and 

a speaker, wherein said GPS/radio unit is adapted for 
voice communication with one or more of said other 
such units. 

39. The portable GPS/radio unit as set forth in claim 38 
further comprising: 

a display for displaying an indication of said determined 
location of said GPS/radio unit and information indica- 
tive of a location of each said unit from which a 
received signal is received. 

40. The portable GPS/radio unit as set forth in claim 38 
wherein said radio signal is transmitted in a UHF 460 MHz 
band. 

41. The portable GPS/radio unit of claim 1, wherein said 
microphone and said speaker permit voice communication 
with at least one of said other such units, and wherein said 
transmitted radio signal indicative of said location of said 
unit is transmitted in association with a voice communica- 
tion. 

42. The portable GPS/radio unit of claim 1, wherein said 
microphone and said speaker permit voice communication, 
and wherein said received radio signals indicative of a unit's 
location are each transmitted from a respective said unit in 
association with a voice communication from such unit. 

43. The portable GPS/radio unit of claim 1, wherein said 
unit wirelessly communicates via a public radio network. 

44. The portable GPS/radio unit of claim 43, wherein said 
public radio network comprises the Family Radio service. 

45. The system of claim 12, wherein said microphone and 
said speaker of each said unit permits voice communication 
between said first and said second units, and wherein said 
transmitted and received radio signals including information 
indicative of location are associated with voice communi- 
cations between said first and said second units. 

46. The system as set forth in claim 36, wherein said sent 
signal indicative of a location of said first unit is sent in 
association with a voice communication from the first unit to 
the second unit, and wherein said sent signal indicative of a 
location of said second unit is sent in association with a 
voice communication from the second unit to the first unit. 

47. The system as set forth in claim 36, wherein said first 
and second units wirelessly communicate via a public radio 
network. 

48. The system as set froth in claim 47, wherein said 
public radio network comprises the Family Radio service. 

49. The portable GPS/radio unit of claim 38, wherein said 
65 radio signal is transmitted via Family Radio service. 
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